Experimental
The device structure and fabrication process are shown schematically in Fig. 1(a) -(c). First, Al gate electrodes lines (line width of 8 μm, thickness of 1 μm) were patterned on a glass substrate and covered with a 200 nm -thick SiO 2 film. Second, the pentacene thin film of 50 nm was deposited using vacuum evaporation technique at approximately 2×10 -3 Pa. Finally, Au was deposited on the pentacene film by an incline vacuum evaporation technique to form the source and drain electrodes. The step edge of the gate electrode serve as a shadow mask and the short channel is formed at the step edge. The channel length corresponds to the thickness of the gate electrode, and the channel length is controlled by choosing the thickness of Al gate electrode. OFETs with a short channel length around 1 μm have been realized. The electrical characteristics were measured using semiconductor parameter analyzer (Agilent 4156C) in vacuum at room temperature.
As shown in Fig. 1(c) , SVC-OFET has an asymmetric device structure concerning the source and drain electrodes. It is therefore necessary to distinguish between the cases when the upper electrode is used as the source electrode (case 1) and when as the drain electrode (case 2). Figure 2 shows the SEM photograph around the step-edge region of SVC-OFET. In this case, the estimated gap between the upper and lower electrodes which corresponds to the channel length was approximately 1 μm. Capacitances of the gate -source and gate -drain electrodes are different by choosing the configuration, the upper (lower) electrode as a source (drain). Furthermore, the capacitance between the upper electrode and gate electrode is controllable by changing the gat e width. Typical capacitances of gatelower electrode and gate -upper electrode were 0.3 and 2.3 pF/mm, respectively (gate electrode width; 8 µm). In this paper, all of the results were obtained with case 1 configuration. In case 1, the device can operate with higher speed than that of in case 2 because the parasitic capacitance between the gate and the lower electrode is much lower. On the other hand, an SVC-OFET in case 1 configuration has a smaller contact resistance than in case 2 because the carrier injection area in case 1 is larger.
Results and discussion
The static characteristics of a pentacene SVC-OFET are shown in Fig. 3 
Summary
New type OFETs with short channel length (SVC-OFETs) have been fabricated and investigated the basic characteristics. SVC-OFETs showed excellent device performances and high cut off frequency approximately 900 kHz was obtained. These results demonstrate that SVC-OFETs have a potential to produce an active-matrix display elements with a simple fabrication process. 
